[Psychiatric disorders and neural mechanisms underlying energy intake and expenditure: a review].
Anorexia is one of the common symptoms caused by various psychiatric disorders. Increasing evidence indicates that neuroleptics can induce weight gain, obesity, and diabetes mellitus. However, the mechanisms underlying these conditions have not been fully elucidated. In this review, we describe molecular neuroanatomic aspects of current biology of energy homeostasis that would help to address the psychiatric issues noted above, focusing on the central leptin/melanocortin system. An adipocyte-derived hormone, leptin acts on the arcuate hypothalamic nucleus (Arc) to inhibit feeding behavior and simultaneously to promote energy expenditure. Leptin activates Arc neurons producing alpha-melanocyte-stimulating hormone (alpha-MSH) and inhibits those producing agouti-related protein (AgRP). alpha-MSH is an endogenous agonist for the melanocortin-4 receptor (MC4-R) that is expressed exclusively in the central nervous system (CNS), whereas AgRP acts as a MC4-R antagonist. It is also established that MC4-R blockade produces an over-eating/obesity syndrome in rodents and humans. Thus, MC4-R-expressing neurons are downstream targets of leptin. Of interest, MC4-R-positive neurons densely populate in CNS sites critical for energy homeostasis and associated with psychiatric disorders, including the paraventricular hypothalamic nucleus and central amygdaloid nucleus. In addition, Arc alpha-MSH neurons receive serotonergic inputs from raphe neurons. Finally, an AgRP gene polymorphism has been associated with anorexia nervosa. These findings suggest that the central melanocortin system is a target for psychiatry.